Some new mixed ligand tetrakis chelates derived from tris acetylacetonates of La, Ce, Pr, Nd, and Gd -with other /?-diketones, like l-phenyl-3-methyl-4-benzoyl-pyrazolone-5 and l-phenyl-3-methyl-4-acetyl-pyrazolone-5 have been synthesised. The compounds are characterised by elemental analyses and IR data. The UV spectral properties and the conductance in DMF have also been reported.
Introduction
The preparation of Lanthanon octa-coordinated mixed chelates with different types of ligands is uncommon. Thompson and Loraas [1] have shown the presence of octacoordinated mixed chelates in solution. Recently, Dutt and Sur [2] have actually isolated several mixed tetrakis compounds of La, Pr, Nd, and Sm with three acetylacetone (Acac) molecules, the other ligands being propionylacetone or benzoylacetone or dibenzoylmethane. This paper describes the preparation and characterisation of some mixed tetrakis complexes of La, Ce, Pr, Nd and Gd with three Acac molecules, the other ligand being l-phenyl-3-methyl-4-acetyl-pyrazolone-5 or l-phenyl-3-methyl-4-benzoyl-pyrazolone-5.
Experimental

Reagents
The reagents used were of analytical quality (Merck). They included the following: La(N03)3 • 6 H20, Ce02, Pr(N03)3 • 5 H20, Nd(N03)3 • 5 H20, Gd(N03)3 • 5 H20, NaOH, ammonia, ethanol and acetylacetone.
l-Phenyl-3-methyl-4-acyl-pyrazolones-5 were synthesised in our laboratories by the method described in an earlier communication [3] .
Preparation of the chelates
An aqueous solution containing 4 mmoles of sodium hydroxide (10.00 ml of 0.4 M aqueous NaOH solution) was added with stirring to 4 mmoles of l-phenyl-3-methyl-4-acyl-pyrazolone-5 dissolved in absolute ethanol (50 ml). The resulting solution was * Reprint requests to Dr. E. Ch. Okafor. 0340-5087/80/0600-0715/$ 01.00/0 allowed to stand for twenty four hours, after which it was added dropwise with stirring to an alcoholic solution of 4 mmoles of the lanthanide tris acetylacetonate previously prepared by the method of Urbain and Stites [4] . The mixture was stirred for 4 h and then allowed to stand for 24 h. The precipitated tetrakis compound was washed well with ethanol, filtered, dried in air for 12 h and then stored over P2Os in a dessicator.
Conductance studies
The molar conductance of each complex in DMF (conc. 10~3 M) was determined at 27 °C with a RADIOMETER conductivity meter (model CDM2e No. 159,993) using an immersion type cell (Griffin Electrode, cell constant = 1.51).
Absorption spectra
Electronic absorption spectra were obtained with a Unicam SP 8000 recording spectrophotometer at room temperature (27 °C).
IR spectra
IR spectra were recorded on a Unicam SP 1000 spectrophotometer for KBr pellets.
Elemental analyses
Microanalyses for C, H, and N were performed by the microanalytical unit of the Department of Chemistry, University of Strathclyde, Scotland, U.K. by courtsey of Prof. N. B. Graham. The lanthanide content was estimated by complexometric titrations with EDTA using Eriochrome Black T as the indicator [5] and sodium was estimated by atomic absorption spectrophotometry.
Discussion
The compounds are only sparing soluble in organic polar solvents. Because of solubility problems proton NMR studies could not be carried out since the chelates were not sufficiently soluble in common solvents.
The molar conductances of the complexes in DMF (Table I) 
UV spectra
The UV spectral data are summarised in Table  II A and II B and the following comments may  be made: 1. While the ligand, acetylacetone (AcacH) has its maximum absorption at 272 nm with a molar extinction coefficient of 10,640, the tris lanthanon chelates have their maxima at 285-289 nm with molar extinction coefficients at least double that of the ligand (AcacH). Formation of the tris chelate from the ligand therefore leads to a red shift of the maximum absorption and an increase of the molar extinction coefficient. On the other hand the formation of the tetrakis chelate from the tris chelate leads to a blue shift back to ~273 nm (Table II B) but leads to about a four-fold increase in the molar extinction coefficient relative to that of the ligand, AcacH. A plausible interpretation of this latter blue shift is that the delocalisation of jr-electrons gained in going from ligand (AcacH) -> Ln(Acac)3 has been lost in the transformation,
2. The UV spectra are clearly solvent-dependent. The absorption maxima of all the tetrakis chelates exhibit a blue shift as the solvent changes from ethanol (protic) to n-hexane (aprotic). Also there is a corresponding appreciable decrease in the molar extinction coefficients (Table II B) .
IR spectra
The infrared spectra of metal 1,3-diketonates, in general and lanthanide 1,3-diketonates in particular have received considerable attention [7] [8] [9] [10] [11] .
In our study of these rare earth mixed ligand tetrakis chelates, the studies of Pinchas et al. [10] and the recent observations of Musumi et al. [12] , Liang et al. [13] and Joshi et al. [14] have been taken into consideration.
The main changes found after chelation, with respect to the 4-acyl-pyrazolone ligands are:
1. the disappearance of the 0H---0 absorption band which is centered at 2600 cm -1 in the case of 4-benzoyl-pyrazolone-5, 2. the absence of the 0=0 stretching frequency which occurs at 1640 cm -1 in the case of 4-benzoylpyrazolone-5.
The absence of absorption bands between 1800-1600 cm -1 in all the tetrakis chelates can be taken as evidence of eight oxygen atoms of the /?-diketones being bonded directly to the rare earth ion.
Since these mixed tetrakis chelates possess similar IR spectra, only the spectral data of a representative complex -the lanthanum complexNa[La(Acac)3 PMBzP] -are shown in Table III , the detailed vibrational frequences (4000-625 cm -1 ) with all possible approximate assignments being given. The introduction of l-phenyl-3-methyl-4-acylpyrazolone-5 molecule in the coordination sphere is proved by the appearance of a very strong sharp band at ~ 1475 cm -1 in the spectrum of the tetrakis chelate due to the phenyl group which is absent in the spectrum of the tris chelate. The phenyl absorption band at 1600 cm -1 is very likely obscured by the very strong band centered at 1600 cm -1 in all the chelates.
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